This investigation was attempted in order to further clarify the effects of eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA) on lipid metabolism in rats. Ninety-three percent ethyl eicosapentaenoate (EPAconc) and 91% ethyl-docosahexaenoate (DHAconc) were used and supplied at the 3% level to a hypercholestero lemic basal diet which contained 5% lard. Four experimental diets were prepared from (1) 5% olive oil, (2) 2% olive oil +3% ethyl-linoleate, (3) 2% olive oil +3% EPAconc, and (4) 2% olive oil +3% DHAconc plus hypercholesterolemic basal diet. Young male rats were fed on these diets for respective periods of 10 and 20 days. Concentrations of serum lipids in rats fed on the diets (2), (3) and (4) were compared to those of the control group (diet (1)). Serum total cholesterol level was significantly lower only in the animals fed on DHAconc, whereas serum triglyceride concentration was significantly lower only in the animals fed on EPAconc. Serum phospholipid level was significantly lowered both in the animals fed on either EPAconc or DHAconc. Serum lipid peroxide concentration was elevated in these two groups of animals, while serum alpha-tocopherol concentration was lower in both groups of animals fed on EPAconc and DHAconc, respectively, although these findings were less marked in the rats on the EPAconc diet.
Summary
This investigation was attempted in order to further clarify the effects of eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA) on lipid metabolism in rats. Ninety-three percent ethyl eicosapentaenoate (EPAconc) and 91% ethyl-docosahexaenoate (DHAconc) were used and supplied at the 3% level to a hypercholestero lemic basal diet which contained 5% lard. Four experimental diets were prepared from (1) 5% olive oil, (2) 2% olive oil +3% ethyl-linoleate, (3) 2% olive oil +3% EPAconc, and (4) 2% olive oil +3% DHAconc plus hypercholesterolemic basal diet. Young male rats were fed on these diets for respective periods of 10 and 20 days. Concentrations of serum lipids in rats fed on the diets (2), (3) and (4) were compared to those of the control group (diet (1)). Serum total cholesterol level was significantly lower only in the animals fed on DHAconc, whereas serum triglyceride concentration was significantly lower only in the animals fed on EPAconc. Serum phospholipid level was significantly lowered both in the animals fed on either EPAconc or DHAconc. Serum lipid peroxide concentration was elevated in these two groups of animals, while serum alpha-tocopherol concentration was lower in both groups of animals fed on EPAconc and DHAconc, respectively, although these findings were less marked in the rats on the EPAconc diet.
From these findings, it is postulated that EPA and DHA have different effects on lipid metabolism in rats with hypercholesterolemia experimentaly induced. 
RESULTS

Experiment 1
Weight gain and food intake for the three groups of animals fed on diets 1, 2 and 3 were not different as shown in Table 4 , although those of the EPAconc group on day 10 were lower than those of the other groups. The ratios of the weight of each oran to 100g body weight on day 20 were nearly the same among these groups, although those for epididymal fat pad, liver, heart or spleen of the EPAconc group were significantly different from the values for the other groups ( Table 5) .
The serum total cholesterol and HDL-cholesterol concentrations of rats fed on these three diets are shown in Fig. 1 . After feeding for 10 and 20 days, serum total cholesterol was slightly lower in the EPAconc group as compared to the olive oil group, but this level was not significantly different among the three groups. HDL cholesterol of the EPAconc group on day 20 showed a level significantly lower as compared to the other groups. Also, the ratio of HDL-cholesterol to total cholesterol was not significantly different among the three groups.
The concentrations of triglyceride and phospholipid in the serum of the three groups of animals are shown in Fig. 2 . On days 10 and 20 of feeding, the EPAconc group showed markedly lower levels of serum triglyceride as compared to those of 
DISCUSSION
It has been reported that fish oils containing highly polyunsaturated fatty acids are unstable and autoxidative, and that oxidized fish oils have severe adverse effects on the growth of experimental animals (23, 24). However, EPAconc and DHAconc used in this study showed low peroxide and carbonyl values, and the diets containing EPAconc , or DHAconc did not bring about any growth retardation in the rats used.
On the diet of EPAconc, the weights of the liver and epididymal fat pad in relation to body weight were significantly smaller than those for the olive and/or linoleate diets, whereas the corresponding weights of the spleen and heart were larger. It was assumed that the smaller relative weight of the epididymal fat pad and liver might be caused by suppression of fatty acid synthesis following EPAconc feeding. However, the reason for the larger relative weight of the spleen in rats fed on EPAconc is not clear. On the other hand, the feeding of DHAconc did not cause any chanes in various organ weights.
The concentration of serum total cholesterol was significantly low only in the DHAconc group. From this observation, it is suggested that the cholesterol lowering effect of fish oils is based on the DHA which is present in these oils. The serum cholesterol levels in the EPAconc group remained a little lower than those of the controls. This might be related to a partial conversion of EPA to DHA in the rat (25). The fatty acid pattern in the serum of rats fed on EPAconc indicated higher levels of not only DHA but also of docosapentaenoic acid than those of control and linoleate groups both on days 10 and 20. It is assumed from these results that the degree of unsaturation of fatty acids might not be related to the serum cholesterol lowering effect.
The effect of lowering serum triglyceride by fish oils has already been rec ognized in humans and experimental animals. This phenomenon may relate to the processes of fatty acid synthesis. Iritani et al. reported that a concentrated shellfish oil rich in EPA or DHA inhibited ativity of fatty acid synthetase (15, 18) . Schrijver and Privett also reported the inhibition of fatty acid elongation with fish oil (26). However, it has not been made clear whether the serum triglyceride-lowering effect is caused by either EPA or DHA. In this experiment, we showed that serum triglyceride concentration was significantly low in the rats fed on EPAconc diet, but was not in those fed on DHAconc. Therefore, it may be concluded that the serum triglyceride-lowering effect of fish oils is mainly attributable to the EPA contained in these oils. Thus, we have assumed that EPA and DHA exert a different action in lowering serum cholesterol and triglyceride levels in rats.
Serum phospholipid was lowered by either a diet of EPAconc or DHAconc. It is postulated that EPA and DHA may have almost the same effect on the serum phospholipid concentration.
Ruiter et al. reported that "yellow fat disease" developed in growing pigs fed mackerel oil (11) . This might be related to excess lipid peroxide produced from poly Vol. 30 
